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Abstract. This study focuses on the resilience building mechanism of emergency
management in university campuses, constructs a three-dimensional emergency
management model, and comprehensively explores it using CHAID decision
tree, stepwise multiple regression, and Cytoscape network analysis methods.
Through empirical analysis of 340 valid questionnaires, social emergency
management cooperation (B21), student crisis awareness (B41), and post event
recovery (C41) were identified as the core driving factors. The "four level five
factor method" proposed in the study provides theoretical and practical basis for
universities to formulate emergency management strategies, which helps to en-
hance campus emergency resilience.
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1 Introduction

In recent years, campus emergencies have occurred frequently on a global scale, such
as public health crises, natural disasters, and laboratory accidents, posing severe chal-
lenges to the safety governance of universities. Traditional emergency management
mainly focuses on post-incident response, which is difficult to adapt to the complexity
and dynamics of emergencies. In this context, the concept of a "resilient campus" has
emerged, emphasizing the improvement of campus prevention, adaptation, and re-
covery capabilities through systematic design. In today's society, various emergencies
occur frequently, and university campuses are no exception. In recent years, many
university campus emergencies have had a huge impact on campus safety and stability.
For example, a laboratory explosion accident occurred at a certain university. Due to
improper experimental operations and safety management loopholes, casualties and
property losses occurred. There have also been cases of small-scale infectious disease
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outbreaks on some campuses [1-4]. Due to inadequate initial prevention and control
measures, panic among students was triggered, seriously affecting the normal teaching
order. These cases fully demonstrate that the situation of various university campus
emergencies remains severe, and it is urgent to strengthen university campus emer-
gency management. To effectively address this challenge, many countries around the
world have taken active actions to construct risk monitoring and early - warning and
emergency management systems, and continuously improve safety guarantee mecha-
nisms [5-7]. These measures aim to improve the safety governance level of university
campuses and promote the transformation of emergency management mechanisms
from traditional models to pre-incident prevention [8, 9]. In this context, the construc-
tion of resilience mechanisms for university campus emergency management has
gradually become a major research goal in the field of emergency management [10,
11].

The research on the emergency management of resilient university campus emer-
gencies shows the following development trends: First, the research scope covers
physical environmental resilience to humanistic social-psychological resilience, and
currently, there is a particular need to deeply focus on the resilient psychology and
behaviors of college students. Second, the relevant factors of emergency management
are complex, bringing difficulties to decision-making and implementation. Third, the
existing approaches to dealing with emergencies mainly focus on the static analysis of
the 4R principle. These trends have provided ideas for this study, aiming to construct a
three-dimensional stereo emergency management model, use quantitative analysis
methods to reveal the interaction mechanisms of multiple factors, and propose a
"Four-Level and Five-Factor Method" hierarchical management system. The innova-
tion points include: First, the construction of a dynamic model that integrates the three
dimensions of psychological, behavioral, environmental, and academic resilience and
the emergency management cycle to form a 64-node dynamic interaction network.
Second, the integration of methodologies, for the first time combining CHAID decision
tree, stepwise multiple regression, and Cytoscape network analysis to enhance the
interpretability of the results. Third, practice-oriented strategies, propose new paths
such as "enhancing crisis awareness through academic openness" and "reducing ex-
ternal pressure through teacher-student collaboration".

2 Method

2.1 Variable Design

Based on the above literature analysis and expert interviews, design a variable table.
This variable table is divided into three categories: resilient university campus (A),
emergency management level (B), and emergency management cycle (C). Each cate-
gory is further divided into multiple factors, such as resilience university campus (A),
which is further divided into psychological resilience (A1), behavioral resilience (A2),
environmental resilience (A3), and academic resilience (A4). Each factor is further
divided into multiple sub-factors, such as psychological resilience (A1), which is
further divided into psychological cognition (A11), autonomous confidence (A12), and
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fair expectations (A13). The classification of other factors and their sub-factors is the
same. The description column is derived from the questionnaire item questions.

2.2 Model Design

Based on the above analysis, this study proposes an emergency management system
model (Figure 1). The first dimension (left) of the three-dimensional model is divided
into four categories: psychological resilience, behavioral resilience, environmental
resilience, and academic resilience. The second dimension (top) is divided into four
levels: government, society, schools, and students. The third dimension (on the right) is
divided into four stages: reduction, preparation, response, and recovery. It can be seen
that the model has 64 cross-nodes, which are also cross-influencing factors among the
three dimensions.
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Fig. 1. Emergency Management System Model

3 Results

3.1 CHAID Decision Tree Analysis

Based on collecting questionnaires, to explore the influence relationship between the
three-dimensional model mentioned above, CHAID decision tree analysis is first used
to identify the connection relationship and hierarchy between each factor and other
factors. A decision tree with A1l factors can be created, indicating that the closely
related factor of psychological cognition (Al1) is emergency response (C31). Simi-
larly, by constructing a decision tree for all factors, through comparative analysis, it can
be concluded that there are four categories of lower-level factors for all factors, namely
emergency response (C31), policy planning (B11), pre-prevention (C22), and emer-
gency education (C12).

3.2  Stepwise Multiple Regression Analysis

Based on CHAID decision tree analysis, the four types of factors (C31, B11, C22, and
C12) that enter the association layer in the decision tree are respectively modeled using
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stepwise multiple regression, and multiple regression equations (Equations 1-4) are
constructed.

C,, =0.333C,, +0.316C,, + 0.204B,, —0.307B,, + 0.262B,, +0.197C,, (1)
B,, =0.393B,, + 0.4A,, + 0.303C,, —0.27B,, + 0.183C,,  (2)

C,, =0.301C,, + 0.273C,, +0.253C,, + 0.177C,, 3)

C,, =0.302C,, +0.261C,, +0.157B,, —0.373A , + 0.182A,, + 0.267B,, + 0.166C,,
“4)

The above equation has undergone significance analysis, multiple linear regression
analysis, and residual analysis, and the results meet the requirements of multiple re-
gression analysis. Therefore, the variables and coefficients of the above equation can be
used to predict and analyze the multiple regression relationship of related factors.

3.3  Cytoscape Network Analysis

Finally, the variables and coefficients of the multiple regression equation were im-
ported into Cytoscape for network analysis (Figure 2). It can be seen from the figure
that C12 has the most in and out connections for cutting lines, with an in and out-degree
of 9 degrees (including an in-degree of 8); B11 and C31 both have an entrance and exit
degree of 6 degrees; The degree of C22 is 5 degrees, therefore, C12 is the most im-
portant influencing factor, B11 and C31 are secondary influencing factors, C22 is the
secondary influencing factor, and other factors in Figure 2 are general factors. Other
factors that have not entered the network diagram are negligible.
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Fig. 2. Cytoscape Network Analysis
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In summary, the factors related to emergency management in resilient university
campuses can be classified into five categories. Moreover, as shown in Figure 2 and
equations 1-4, B32 has a negative impact relationship with C31, B42 has a negative
impact relationship with B11, and A13 has a negative impact relationship with C12.
That is to say, the teacher-student team has a negative relationship with emergency
response, psychological recovery has a negative relationship with policy planning, and
fairness expectations have a negative relationship with emergency education.

4 Discussions

This study centers on the emergency management of resilient university campuses. It
constructs a 3D model and presents the "Four - Level and Five - Factor Method",
bringing new ideas to the field, yet it has limitations.

Theoretically, it defines five influencing factor categories, highlighting the im-
portance of social emergency management, student - level management, and the re-
covery phase. It reveals complex factor interactions using methods like CHAID deci-
sion trees. For example, it shows the negative correlation between teachers - students'
collaboration (B32) and social institutions' cooperation (B21), which helps understand
multi - party cooperation in emergency management.

Practically, the "Four - Level and Five - Factor Method" helps classify and manage
hazard sources, improving resource allocation and management efficiency. The dy-
namic visualization of risk factors, with the aid of technology, supports decision -
making. Full participation and emphasis on recovery management strengthen the
campus emergency management system.

However, the study has drawbacks. Variable selection might not cover all impactful
factors, like the campus's surrounding environment changes and new - technology
risks. Also, some factors like A22 (practical ability) need more research.

Future research can expand variable selection to include more related factors, deeply
explore under - studied factors like practical ability, and integrate emerging technolo-
gies such as Al and big data. This will optimize the analysis method, enhance emer-
gency management intelligence, and contribute to a safer campus.

5 Conclusion

This study focuses on resilient university campus emergency management. It innova-
tively uses multiple methods to analyze influencing factors, constructs a three - di-
mensional model, and proposes the "Four - Level and Five - Factor Method".

The three - dimensional model covers different aspects of campus emergency
management, and the combination of methods reveals factor relationships. The "Four -
Level and Five - Factor Method" helps manage risks. Key factors like social emergency
management level and students' crisis awareness have been identified, and complex
interactions among factors are found.

However, the study has limitations. The selected variables may not be comprehen-
sive, missing factors like campus cultural differences. Also, some factors' influence
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mechanisms are unclear, such as the practical ability factor. Future research should
expand variable selection and clarify these mechanisms to better support campus
emergency management and enhance campus resilience.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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